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7KHLVVXHRIFRVWPDQDJHPHQWZLWKLQ6WDWH2UJDQLVDWLRQDO8QLWV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QHYHUWKHOHVV XVXDOO\ GR QRW KDYH D VXIILFLHQW VFRSH WR DGRSW HIIHFWLYH GHFLVLRQV 7KH UHDVRQ LV D FRQVWDQW HIIRUW RI SROLWLFDO
UHSUHVHQWDWLRQ WR VHW QHZ UXOHV IRU WKH H[HUFLVHRI FRPSHWHQFH DQG ILQDQFLDO DQG FRVWPDQDJHPHQWZLWKLQ6287KH UHVXOW RI
WKHVHRIWHQXQSURIHVVLRQDOLQWHUYHQWLRQVLVDIXQGDPHQWDORYHUUHJXODWLRQRIWKHZKROHVHJPHQWRI628FRVWPDQDJHPHQW2QH
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LPSDFW HFRQRPLF VXEMHFWV LPPHGLDWHO\ UHVSRQVH WR WKHP IURP WKH JRYHUQPHQWDO VLGH LV GHOD\HG (YHQ ZLWKRXW
VSHFLILFDWLRQZKHWKHUWKHREMHFWLYHLVDQHFRQRPLFJURZWKDWWKHH[SHQVHRIDQLQFUHDVHGGHEWRUDGHEWUHGXFWLRQDW
WKH H[SHQVHRI DGHFOLQH LQ JURZWKG\QDPLFV RU HYHQ VWDJQDWLRQ WKHQHFHVVDU\SUHFRQGLWLRQ LV DOZD\V WRKDYH LQ
SODFHDQLQYDULDEOHVHWXSRIUXOHVDQGDWOHDVWPHGLXPWHUPRXWORRNRIWKHJRYHUQPHQWDOSROLF\LHZLWKLQDKRUL]RQ
WKDWJRHVEH\RQGWKHHOHFWLRQSHULRG
5RXJKO\ IURP WKH PLGV DUH EHLQJ ZLWKLQ PDQXIDFWXULQJ SUDFWLFHV LQFUHDVLQJO\ DGRSWHG QHZ SURGXFWLRQ
SURFHVVHV WKDW DUH EDVHG RQ WHFKQRORJLFDO LQQRYDWLRQV DQG DSSOLHG UHVHDUFK$W WKH VDPH WLPH SURGXFW OLIH F\FOH
OHQJWKLVJHWWLQJUHGXFHGDQGGLYHUVLILFDWLRQRIFXVWRPHUUHTXLUHPHQWVJURZV7KHVHIDFWVLQYRNHGWKHQHHGIRUEHWWHU
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HFRQRP\ DOUHDG\ QRW HQRXJK 3UHYLRXVO\ WKHUHZDV SURGXFHGPRVWO\ D VWDQGDUGLVHG SURGXFWZLWK D ORQJ XVH EXW




DVPDQDJHULDO DFFRXQWLQJ WKH WZR FRQFHSWV GLIIHU LQ WKHLU SHUFHSWLRQ RI WKH YDULRXV W\SHV RI FRVWV $Q REYLRXV
GLIIHUHQFHLVLQWKHLUXQGHUVWDQGLQJRIIL[HGFRVWV1RWDOOWKHVHFRVWVDUHXQGHUVWRRGE\$%&$%0DVIL[HGVRPH
DUHVSHFLILHGDVYDULDEOHFRVWVDQGLQWXUQGLYLGHGLQWRORQJWHUPYDULDEOHFRVWVDQGVKRUWWHUPYDULDEOHFRVWV7KH
UHDVRQ LV WKDW ZLWKLQ WKH SULQFLSOH RI WKLV FRQFHSW IL[HG FRVWV PXVW DOVR DULVH FDXVDOO\:LWKLQ WKH $%&$%0
FRQFHSWDUHGLUHFWFRVWVDOORFDWHGLQWKHVDPHZD\DVLQWUDGLWLRQDOPRGHOVEXWDIXQGDPHQWDOGLIIHUHQFHUHSUHVHQWV
XQGHUVWDQGLQJRI LQGLUHFWFRVWV:LWKLQWKH$%&WHUPLQRORJ\WKHVHUHODWH WR LQGLUHFWDQGVXSSRUWFRVWV±,6&)RU
FODULW\WKHVHDUHQRWWKHVDPHLQGLUHFWRURYHUKHDGFRVWVDVXQGHUVWRRGE\WKHWUDGLWLRQDOPRGHOV$%&XQGHUVWDQGV





2.1. Process condition  




DQG $%0 LW LV HVVHQWLDO WR VSHFLI\ WKH EDVLF VWUXFWXUH RI RUJDQLVDWLRQ
V DFWLYLWLHV WKHLU GHVFULSWLRQ RI KRZ WKH\
PXWXDOO\LQWHUOLQN2UJDQLVDWLRQ¶VDFWLYLWLHVPD\EHGHVFULEHGXVLQJGLIIHUHQWOHYHOVRIGHWDLO1HYHUWKHOHVVLQHDFK
628 WKHUHPD\ EH LGHQWLILHG WKUHH EDVLF W\SHV RI SURFHVVHV PDLQ VXSSRUW DQGPDQDJLQJ0DLQ DFWLYLWLHV WKHLU
GHVFULSWLRQVWUXFWXUHOLQNVWRVXSSRUWDQGPDQDJLQJDFWLYLWLHVDUHJLYHQE\WKHOHJLVODWLYHVSHFLILFDWLRQRI628VDQG
WKH H[WHQW RI WKHLU FRPSHWHQFHV 0DQDJLQJ DFWLYLWLHV DUH EDVHG ERWK RQ WKH OHJLVODWLYH IUDPHZRUN WKDW VHWV WKH
PDQGDWRU\ 628 DUUDQJHPHQW DQG FRPSHWHQFHV RI PDQDJLQJ OHYHOV DV ZHOO DV RQ WKHLU RZQ LQKRXVH GHVLJQHG
FRPSHWHQFHDQGRUJDQLVDWLRQDOPRGHO2UJDQLVDWLRQDODUUDQJHPHQWVDQGLQWHUUHODWLRQVKLSVRIVXSSRUWDFWLYLWLHVFUHDWH
628V WKHPVHOYHV WKURXJK WKHLU RZQ FRPSHWHQFH PRGHO DGRSWHG E\ WKH KHDG RI WKH RUJDQLVDWLRQ 7KH FRPPRQ
HOHPHQW LVH[FOXVLYHO\WKHIXOILOPHQWRI OHJDOREOLJDWLRQVZLWKLQPDQDJHPHQWRIILQDQFLDOUHVRXUFHVDVVHWVKXPDQ
UHVRXUFHV LQIRUPDWLRQ HWF 6XSSRUW SURFHVVHV UHSUHVHQW DOO RWKHU SURFHVVHV WKDW VXSSRUW WKHPDLQ DQGPDQDJHULDO
SURFHVVHV&RVWVDUH LQ WXUQDVVLJQHG WR LQGLYLGXDOSURFHVVHVDQGEDVHGRQ WKH OHYHORIGHWDLODOO WKHZD\GRZQ WR
DFWLYLWLHVXVLQJWKHUHVRXUFHFRVWGULYHUV5&'
2.2. Cost drivers of IT overheads 
$V IROORZV IURP WKH GHVLJQ RI $%&PRGHO DOO FRVWV DUH ZLWKLQ WKH ILUVW VWHS DVVLJQHG WR PDLQ VXSSRUW DQG









:LWKLQ WKH $%& PRGHO DGRSWHG E\ WKH &XVWRPV $GPLQLVWUDWLRQ 5&' DV ZHOO DV $&' ZHUH SUHGRPLQDQWO\
VSHFLILHG DV GHULYDWLYHV IURP WKH QXPEHU RI HPSOR\HHV RU WKH DPRXQW RI ZRUNLQJ WLPH RI HPSOR\HHV XVXDOO\
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H[SUHVVHGE\)7(IXOOWLPHHTXLYDOHQW,QWKHFDVHRI5&'WKHVHZHUHGHULYHGDVDQXPEHURIZRUNHUVSHUIRUPLQJ
LQGLYLGXDO VSHFLILHG DFWLYLWLHV LQ DOO SURFHVVHV )RU$&'ZKHUH WKH FRVW REMHFW LV UHSUHVHQWHGE\ WKH DFWXDOPDLQ
SURFHVVDVWKHQXPEHURIHPSOR\HHV³RSHUDWLQJ´WKHJLYHQFRPSHWHQFHDQGSHUIRUPLQJWKHVSHFLILFPDLQDFWLYLW\
)RUSUDFWLFDODGRSWLRQZHUHWKHVH5&'XVHGEHFDXVHRIWKHLUUHDG\DYDLODELOLW\IURPGDWDEDVHVDQGDQRSWLRQWRFDUU\
D TXLFNTXHVWLRQQDLUH VXUYH\ RI WLPH FRQVXPSWLRQ 6XSSRUWLQJO\ZHUH LQ WXUQ XVHG DOVR UHVXOWV RI WKH DQDO\VLV RI
H[SHQGLWXUHGHSHQGHQFHLGHQWLILHGXVLQJDVLPSOHUHJUHVVLRQ+DPPHU$OWKRXJKWKLVVLPSOHUHVHDUFK
GLGQRWVKRZDQ\VWURQJGHSHQGHQFHRIH[SHQGLWXUHVLQWKHFDWHJRU\RI,7RYHUKHDGVRQWKHQXPEHURIZRUNHUVGXH
WR WKHFKRVHQVKRUW WLPHVHULHV WKHK\SRWKHVLVQHYHUWKHOHVVFRXOGQRWEH UHMHFWHG)XUWKHUPRUHDV5&'ZHUHDOVR
XVHGSHUFHQWDJHUDWHVRILQWHQVLW\LQXWLOLVDWLRQRIWKHRSHUDWHG6:
)RU VXFK VSHFLILHG UHJUHVVLRQ DQDO\VLV WKHUH ODFNV D VXIILFLHQWO\ ORQJ WLPH VHULHV RI HPSLULFDO GDWD RQ WKH
SHUIRUPDQFHRI DFWLYLWLHV FRVW REMHFWV DQGFDXVDO FRQVXPSWLRQRIRYHUKHDG ,7 FRVWV5HOHYDQWGDWD DUHJUDGXDOO\
REWDLQHGRQO\VLQFHWKHLPSOHPHQWDWLRQRI$%&PRGHOZLWKLQWKHSUDFWLFHLHVLQFH7KHUHIRUHWKHUHFDQQRW
EH SHUIRUPHG DQ\ VWDWLVWLFDO DQDO\VLV XVLQJ WKHVH GDWD ZLWK UHVSHFW WR ZKDW DFWLYLWLHV RU FRVW REMHFWV DQG KRZ
VLJQLILFDQWO\ LPSDFW WKHFRQVXPSWLRQRIFRVWV)RU WKLVUHDVRQ LQIRUPDWLRQRQDFWLYLWLHV WKDWFRVWREMHFWVFRQVXPH
ZDVVXEVWLWXWHGE\VRFDOOHGVXEVWLWXWHFULWHULD$VVXEVWLWXWHFULWHULDLHH[SODQDWRU\YDULDEOHVRIWKHFRQVXPSWLRQ
RI PDLQ RSHUDWLQJ H[SHQGLWXUHV¶ FRVW FDWHJRULHV ZHUH DGRSWHG ILQDQFLDO DQG HFRQRPLF FULWHULD OLVWHG EHORZ








ZLWKLQ WKH SUHSDUDWLRQ RI D EXGJHW DQG LWV EUHDNGRZQ7KH ,7 RYHUKHDG UHSUHVHQWV D VSHFLILF DUHD VLQFH WKHUH LV
JHQHUDOO\DFFHSWHGDQRWLRQWKDW,7GHYHORSPHQWUHVXOWVLQVWUHDPOLQLQJRIWKHRUJDQLVDWLRQV¶RSHUDWLRQV3UHVHQWO\
DOO 628 DFWLYLWLHV DUH VXSSRUWHG E\ ,7 V\VWHPV ZLWK YDULRXV IXQFWLRQV UDQJLQJ IURP PHUH GDWD FROOHFWLRQ WR






H[SODLQHG YDULDEOH DQG H[SODQDWRU\ YDULDEOHV $V H[SODQDWRU\ YDULDEOHV WKDW PD\ SRVVLEO\ DIIHFW WKH YROXPH RI










3.1. Regression model of the IT overhead cost group 
7KHUHJUHVVLRQPRGHOWKDWEHVWGHVFULEHVWKHHQWLUHFRVWJURXSKDVWKHIRUP
'/FHONUH]BVZ '/KRGQPDM'/GDQSULM
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7KHWLPHVHULHVLVVWDWLRQDU\DWWKHOHYHORIFRQILGHQFHIRUWKHODJ)URPWSUREYDOXHLWLVDSSDUHQWWKDWWKH
ILUVWDQGVHFRQGODJVDUHVWDWLVWLFDOO\LQVLJQLILFDQW7KHWLPHVHULHVGRHVQRWGHPRQVWUDWHDXWRFRUUHODWLRQ': 







FRQILGHQFH DQG WKH RYHUDOO PRGHO LV VWDWLVWLFDOO\ VLJQLILFDQW 2WKHU H[DPLQHG H[SODQDWRU\ YDULDEOHV DUH XWWHUO\
LQVLJQLILFDQW&RPSDULVRQRI WKHUHVXOWVRI)WHVWDQGLQGLYLGXDO WWHVWVRI WKHUHJUHVVLRQFRHIILFLHQWVFRQILUPVWKDW
WKHPRGHOLVVXLWDEOH7KHUHJUHVVLRQFRHIILFLHQWLQGLFDWHVDSRVLWLYHDERYHXQLWDU\VHQVLWLYLW\RIH[SHQGLWXUHVRQ,7
RYHUKHDGVZLWKUHVSHFWWRDXQLWDU\FKDQJHLQWKHYDOXHRIDVVHWV




EXW UDWKHU EDVHG RQ DQ REOLJDWLRQ WR SURYLGH FHUWDLQ IXQFWLRQDOLW\ UHTXLUHG E\ OHJDO UHJXODWLRQV 7KLV EHFRPHV









y = DLcelkrez_sw &RHIILFLHQW 6WG(UURU WYDOXH WSURE 3DUW5A
FRQVWDQW     
'OKRGQPDM     
'OGDQSULM     
6(RIUHJUHVVLRQ  6XPVTXDUHGUHVLG 
5VTXUDUHG  )VWDWLVWLF 
$GMXVWHG5VTXDUH  SURE)VWDWLVWLF >@
0HDQGHSHQGHQWYDU  6'RIGHSHQGHQWYDU 
'XUELQ:DWVRQVWDWLVWLF   
6RXUFHRZQZLWK3&*LYH
7KHXQGHUWDNHQDQDO\VLVVKRXOGDPRQJRWKHU WKLQJVSURYLGHDQDQVZHUWR WKHTXHVWLRQZKHWKHU LW LVFRUUHFW WR
XVH)7(IRUDOORFDWLRQRIFRVWVWRWKHSURFHVVHVZLWKLQWKHLUPDQDJLQJRYHUWKHDFFRXQWLQJSHULRGRUUDWKHUZLWKLQ
WKHSUHSDUDWLRQRIDEXGJHWDQG LWVEUHDNGRZQ7KHSHUIRUPHGDQDO\VLVKDVSURYHG WKDW WKHQXPEHURIHPSOR\HHV
DORQHLVQRWHQRXJKWRH[SODLQWKHFRVWVRISURFHVVHVVLQFHWKHLUDPRXQWLVLQIOXHQFHGDOVRE\RWKHUIDFWRUV,QWKLV
FDVHWKHUHVKRXOGEHWKHUHIRUHFKRVHQIRU,7RYHUKHDGVDQLQGHSHQGHQW5&'LQWKHIRUP
ܴܥܦ௜ ൌ ሺݕො௜Ȁݕොሻ 
ZKHUH RCDi   VSHFLILF5&'IRUWKHJLYHQEXGJHWDU\LWHP
 ݕො௜ 
  HVWLPDWHG ,7RYHUKHDGFRVWVRI WKHVSHFLILFSURFHVVFDOFXODWHG IURPYDOXHVRI WKH
H[SODQDWRU\YDULDEOHV
 ݕ    HVWLPDWHRIWKHFRVWJURXS¶VWRWDOFRVWVIRUDOOSURFHVVHV
,QFDVHWKHDFWLYLW\RIDSDUWLFXODU,7V\VWHPLVOLPLWHGWRRQO\DFHUWDLQQXPEHURIXVHUVLWLVSUHIHUDEOHWRZRUN
ZLWKDZHLJKWHG5&'LQWKHIRUP
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5&'L ሺො୧ȀොሻXWLOLVDWLRQRI6:
ZKHUH    GHWHUPLQHGUDWHRI,7XWLOLVDWLRQE\WKHVSHFLILFDFWLYLW\
7KHUH IDLOHG WR JHW FRQILUPHG WKH RULJLQDO DVVXPSWLRQ RI D VLJQLILFDQW UROH RI WKH QXPEHU RI HPSOR\HHV 7KLV




QHJDWLYH HIIHFW RI WKH YROXPH RI IRUHLJQ WUDGH LQ JRRGV EXUGHQHG E\ H[FLVH WD[HV LV UDWKHU WKH UHVXOW RI
PDFURHFRQRPLFIDFWRUVZKHQRYHUWKHWLPHWKHUHFRQVWDQWO\UDLVHVHQHUJ\SULFHVZKLFKDWWKHJLYHQWLPHFRUUHODWH
ZLWKWKHFKDQJHLQ,7FRVWV7KHUHIRUHIRU,7RSHUDWLQJFRVWVWKHUHPD\EHJHQHUDOO\FRQFOXGHGWKDWWKHLPSDFWRI
HFRQRPLF DQG ILQDQFLDO IDFWRUV KDV QRW EHHQ FRQILUPHG ([SHULHQFH DQG SUDFWLFH FRQILUP WKH PDMRU LPSDFW RI
WHFKQRORJ\GHYHORSPHQWDQGLWVUROH WKHUHDOVRSOD\VSHFLILF OHJLVODWLYHDVZHOODVQRQOHJLVODWLYHUHTXLUHPHQWVRQ
WKHOHYHORI,7'XULQJWKHSHULRGXQGHUUHYLHZWKHUHKDVWDNHQSODFHDQDEVROXWHO\FUXFLDOFKDQJHLQWKHXVHRI,7
6XSSRUW VLPSOH DSSOLFDWLRQV KDYH JURZQ LQWR KLJKO\ VRSKLVWLFDWHG V\VWHPV ZLWKRXW ZKLFK LW LV QRW SRVVLEOH WR
LPSOHPHQWPRVWRIWKHRXWFRPHVRIWKH&XVWRPV$GPLQLVWUDWLRQ¶VDFWLYLWLHV2YHUWKHJLYHQSHULRGWKHUHFDPHWRD
VLJQLILFDQWGHFOLQHLQSULFHVRIVRPHVHUYLFHVDQGSURSHUW\ZKLOHRQWKHRWKHUWKHUHTXLUHPHQWVIRUGDWDWUDQVPLVVLRQ
DQGSURFHVVLQJKDYH LQFUHDVHG2SHUDWLQJH[SHQVHVDUH WKXV UHIOHFWLQJJLYHQ WHFKQRORJLFDO VWDWXV LQ WKHSDUWLFXODU




RSHUDWHG ZLWK WKH TXHVWLRQ RI ZKHWKHU ,&7 FRVWV DUH LQGLUHFWO\ GHSHQGHQW XSRQ WKH QXPEHU RI HPSOR\HHV DQG
ZKHWKHU WKHUH FRPHV WR D GLVSODFHPHQW RI WKH ZRUNIRUFH LQ SODFH 7KH UHVHDUFK RXWOLQHG D FRPSOHWHO\ GLIIHUHQW
GHSHQGHQFHDQG WKHFURZGLQJRXWHIIHFWRI WKHZRUNIRUFHPXVWEH UHMHFWHG2SHUDWLQJH[SHQGLWXUHVRQ ,7DUHQRW
UHODWHGWRWKHQXPEHURIZRUNHUV7KHH[SODQDWLRQPXVWEHVRXJKWLQWKHWHFKQRORJLFDOGHYHORSPHQW2YHUWKHSDVW
\HDUVWKHUHFDPHWRDQXQSUHFHGHQWHGGHYHORSPHQWZLWKLQWKH,7IURPVLPSOHDSSOLFDWLRQVLQWKHHDUO\VWR
WKH FXUUHQW FRPSOH[ GDWD SURFHVVLQJ V\VWHPV 6WDQGDORQH DSSOLFDWLRQV ZHUH UHSODFHG E\ V\VWHPV ZLWK FRPSOH[
DUFKLWHFWXUHDQGZHELQWHUIDFHVIRURQOLQHSXEOLFDFFHVV7KLVLVRQHRIWKHUHDVRQVZK\WKHK\SRWKHVLVFDQQRWEH
DFFHSWHG /RJLFDOO\ WKH ODUJH V\VWHPV VKRXOG SURFHVV LQIRUPDWLRQ WKDWZDV SUHYLRXVO\ SURFHVVHG E\ZRUNHUV DQG
WKHUH VKRXOGEH D FURZGLQJRXW HIIHFW WRZDUGV WKHZRUNIRUFH7KH&XVWRPV$GPLQLVWUDWLRQ LVZLWK UHVSHFW WR WKH
GRPDLQRIFRPSXWHULVDWLRQDQGHOHFWURQLFFRPPXQLFDWLRQZLWKWKHSXEOLFDWWKHIRUHIURQWRISXEOLFDGPLQLVWUDWLRQ
7KHYDVWPDMRULW\RIFXVWRPVGHFODUDWLRQVDQGD ODUJHQXPEHURI WD[ UHWXUQVDUH VXEPLWWHG LQ WKHHOHFWURQLF IRUP
DOUHDG\E\WD[SD\HUVWKHPVHOYHV6SHFLILFDOO\WKHSRVVLELOLW\RIYDULRXVLQSXWVFURVVFKHFNVDQGGDWDDQDO\VLVOHDGV
WRWKHIDFWWKDWZRUNHUVPRYHIURPWKHUHDOPRIUHJLVWU\WRWKHGRPDLQRILQVSHFWLRQ7KHLUQXPEHUGRHVQRWGHFUHDVH
ZLWK WKH DGYDQFHPHQW RI ,7 DQGZLWK UHVSHFW WR FHUWDLQ DFWLYLWLHV WKHUHPD\ EH REVHUYHG HYHQ WKHLU LQFUHDVH ,7
V\VWHPVDOORZHGWRFDUU\RXWSUHYLRXVO\LPSRVVLEOHLQVSHFWLRQDFWLYLWLHVHJPRQLWRULQJRIYHKLFOHVZLWKLQWUDQVSRUW
RIJRRGVEXUGHQHGE\H[FLVH WD[HVDFURVV WKH(8DQG WRZDUGV WKLVDOVRUHVSRQGV WKH OHJLVODWLRQ WKDW LQFUHDVLQJO\
UHTXLUHVIXUWKHUYHULILFDWLRQDQGPRQLWRULQJSURFHGXUHV)URPDQHFRQRPLFSRLQWRIYLHZZLWKRXWWKHFXUUHQWOHYHO
RI,7V\VWHPVVXFKDFWLYLWLHVZRXOGXQGXO\EXUGHQHFRQRPLFVXEMHFWVDQGWKHUHIRUHZRXOGKDYHEHHQUHMHFWHGGXULQJ
WKH OHJLVODWLYH SURFHVV $ELOLW\ WR SURFHVV ODUJH YROXPH RI GDWD OHDGV WR WKH IDFW WKDW WKH JURZLQJ OHJLVODWLYH
UHTXLUHPHQWVWRZDUGVWKHFRQWUROV\VWHPVWLOOUHTXLUHWKHVDPHRULQFUHDVLQJQXPEHURIZRUNHUVDFFRPSDQLHGE\D





WKH JLYHQ OHYHO RI WRWDO RYHUKHDG H[SHQGLWXUHV DV ZHOO DV IRU VSHFLILF DFWLYLWLHV 5&' PD\ VXEVHTXHQWO\ EH
FRQVWUXFWHG DV D UDWLR LQGLFDWRU EHWZHHQ WKH WRWDO HVWLPDWH RI ,7 RYHUKHDGV DQG DQ HVWLPDWH YDOLG IRU WKH JLYHQ
DFWLYLW\,QWHUPVRIWKH$%&$%0PHWKRGRORJ\WKLVZD\WKHUHLVREWDLQHGDVXIILFLHQWO\UHSUHVHQWDWLYHLQGLFDWLRQ
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